[Cerebral cavernous malformation 3 gene deficiency promotes early changes in Alzheimer disease-like lesions induced by low lead exposure].
Objective: To investigate the effects of cerebral cavernous malformation 3 (CCM3) gene knockout on the lead exposure-induced blood-brain barrier malfunction in mice brain, and the relationship between CCM3 knockout and the Alzheimer's disease (AD). Methods: Wide type (WT) mice and CCM3(+)/- mice were divided into 4 groups, control group and lead exposed group in WT as well as CCM3(+/-) mice. Lead exposed groups were treated with 0.05% lead acetate in drinking water for 12 weeks, while control group drink deionized water freely. Blood lead and brain lead levels in each group were detected by graphite furnace atomic absorption spectrometry. The brain tissue of each group was made into paraffin sections, whose morphology were observed by HE staining. The expression of Aβ(1-42) in brain tissue was detected by immunohistochemistry and the brain capillaries were labeled by VRGFR2. The protein expression of Claudin-5, ZO-1, and p-Tau was detected by Western blot. The brain tissue RNA was extracted and the relative expression of LRP-1 mRNA was detected by qRT-PCR. Results: The levels of blood lead WT (216.07±84.16) and CCM3(+/-) (189.64±101.86) μg/L in lead exposed group were higher than those in control group WT (19.52±11.46) and CCM3(+/-) (11.79±8.20) μg/L, the difference was statistically significant (t=4.18, P=0.006; t=3.79, P=0.016). The levels of brain lead WT (1.78±0.69) and CCM3(+/-) (1.74±0.66) μg/L were higher than those in control group WT (1.06±0.87) and CCM3(+/-) (0.97±0.64) μg/L, the difference was statistically significant (t=3.67, P=0.018; t=3.88, P=0.015). The HE staining showed no obvious lesions in the brain of each group of mice. The results of immunohistochemistry showed that there was no Aβ(1)-42 deposition in the brain of mice in each group. The numbers of microvessels in the brain of CCM3(+/-) mice in the lead exposed group were decreased. Compared with the relative expression levels of Claudin-5 (WT: 1.30±0.03, CCM3(+/-): 1.07±0.08) in control group mice brain, the relative expression of Claudin-5 (WT: 0.96±0.04, CCM3(+/-): 0.59±0.01) was decreased with statistical significance (F=199.27, P<0.001). The relative expression level of LRP-1 gene mRNA in brain of lead exposed group (WT: 0.32±0.10, CCM3(+/-): 0.06±0.01) was higher than that of unexposed group (WT:1.00±0.06, CCM3(+/-):2.12±0.18), the difference was statistically significant (F=288.29, P<0.001). The relative expression level of LRP-1 gene mRNA in brain of CCM3(+)/- mice exposed to lead was lower than that of WT mice ((0.06±0.01)vs(0.32±0.10), t=26.90, P<0.001). Conclusion: The mice did not show significant AD-like lesions under low-does lead exposure, but resulted in early damage of brain blood-brain barrier and early changes of AD-like lesions in mice, with CCM3(+/-) mice being sensitive to lead exposure stronger than that of WT mice, suggesting that deletion of CCM3 gene may be one of the potential risk factors for accelerating the development of AD in mice exposed to lead.